Math.240

HW I

Due:October 14, 2005

Bring the homework to the lecture on the due date.

1.Show that ¢(x) =sinx—cosx is a solution to the IVP
y'+y=0; y(0)=-1, y'(0)=1.

¢"+p=—sinx+cosx+sinx—cosx=0,and ¢(0)=-1 and ¢'(0)=1.
Therefore ¢ is a soln. of the IVP.
2.a)Determine whether the Existence and Uniqueness Theorem implies that the VP

y'=(x=3) (y+1) ; y(1)=-1.

2
The IVP has a soln. since f(x,y)=(x—3)(y+1)3 is cont. everywhere but the

Existence and Uniqueness Thm. says nothing about uniqueness of its soln.(Why?)
b)Solve the IVP.

2
(y+1)3dy=(x-3)dx if y=-1

2 3
= y:—1+(%—3x+cj , ceR

y(l)=-1=c=
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y(x):—1+(x?—3x+g]
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On the other hand, y =-1 satisfies the IVP.Hence, y = —1+[%—3x+%} and y=-1

are the solns.
3.Solve (x+ x‘i)dy— ydx =0 by finding an integrating factor of the form

p(xy)=xy".

x“yﬁ<x+x6)dy—x“yﬁ*ldx=0 (E)
a a+ a+ a a +
Then, &(yﬁ(x Y4 x 6))=5(_x y‘”) Sa=-6 and B=4.
Now,let’s find y(x,y) s.t.
v, (X y)=—x°y* .. (A)

and
v, (Xy)= x’6y4(x+x6) ... (B)



4.Find the continuous solution to the IVP
y'+p(x)y=x; y(0)=1,
where
1 if x e[O, 2]

3 if Xe(2,oo).

5.Use the substitution y=vx* to solve

y'=ﬂ+xcos(lzj.
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